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Background: Sleeve gastrectomy is being performed with increasing frequency in Australia for the
treatment of morbid obesity. The aims of this study were to show that sleeve gastrectomy can be per-
formed safely with a low rate of complications and effective short to medium term weight loss.
Methods: A retrospective review of prospectively collected data from a single surgeon series between
2006 and 2009.
Results: A total of 185 patients were treated with laparoscopic sleeve gastrectomy (LSG) over a three-year
period. The percentage excess weight loss (%EWL) was 47.2% at one year, 60.7% at two years and 66% at
three years. There were no leaks; two staple line bleeds requiring reoperation via laparoscopy, one port
site infection and one port site incisional hernia. There were no deaths. The average operating time was
111 min and the average hospital length of stay was 2.35 days.
Conclusion: Laparoscopic sleeve gastrectomy can be performed safely and with excellent weight loss.
More long term follow up is required.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Laparoscopic sleeve gastrectomy as a stand alone procedure has
been reported on since 2004.1,2 Prior to this, sleeve gastrectomy
was performed as part of the duodenal switch (DS) bypass proce-
dure. To simplify the DS a sleeve gastrectomy was initially per-
formed with a view to coming back later after initial weight loss to
complete the duodenal switch component.3 Surgeons found that
often the duodenal switch component was not necessary due to
excellent weight loss after the LSG alone.4–8
Over the last ﬁve years a number of papers have addressed LSG
and shown good weight loss, at least as good as laparoscopic
adjustable gastric banding (LAGB) in the short to medium term.4
However, concerns have been raised about complications with LSG,
particularly staple line leaks and the resultant problematic ﬁstulae
that can occur.9 This paper reviews 184 standardised LSG proce-
dures by a single surgeon in terms of the low major complicational switch; LAGB, laparoscopic
trectomy; %EWL, percentage
strong), med.intel@bigpond.
ciates Ltd. Published by Elsevier Ltrate and maintained good weight loss past the one year mark and
up to three years.2. Methods and procedures
This retrospective study reviewed patients who underwent LSG
by a single surgeon in three private hospitals in Perth, Western
Australia between October 2006 and August 2009. All patients
were counselled by a dietician beforehand and had access to
a clinical psychologist if required. All patients with a BMI of more
than 40 were placed on Optifast Very Low Calorie Diet (Nestle´, S.A.,
Vevey, Switzerland) for four weeks prior to their operation to shift
some of the fatty burden from the liver and facilitate laparoscopy.
The procedure was performed with the surgeon standing
between the patient’s legs in stirrups with 30 degrees of reverse
trendelenberg. A large bore orogastric tube was placed by the
anaesthetist at the beginning of the operation to decompress the
stomach. The calibration tube from the lapband system (Allergan,
Santa Barbara, CA, USA) was used to achieve gastric decompression
in all cases. A ﬁve port laparoscopic technique was utilised. A
Nathanson hook retractor was used in all cases to retract the liver. A
series of 2–0 Prolene (Ethicon Endo-Surgery, Cincinnati, OH, USA)
sutures were used to retract the greater omentum that was then
separated from the stomach greater curve using a Harmonic ACE
scalpel (Ethicon Endo-Surgery, Cincinnati, OH, USA). A 40 frenchd. All rights reserved.
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Graph 1. Percentage excess weight loss.
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anaesthetist and placed in the antrum. The sleeve gastrectomy was
performed using ENDO GIA Universal 60 mm staple cartridges
(Covidien, Norwalk, CT, USA), two green ﬁrings starting 5 cm from
the antrum and then four blue load staples up to the region of the
oesophagogastric junction. Any staple line bleeding points were
clipped with 5 mm Ligaclips (Ethicon Endo-Surgery, Cincinnati, OH,
USA) rather than diathermy. The staple line was then sprayed with
Tisseel ﬁbrin glue (Baxter, Deerﬁeld, IL, USA) in all but the ﬁrst 45
patients. A 15 French Blakes drain (Ethicon Endo-Surgery, Cincin-
nati, OH, USA) was left along the staple line.
Postoperatively, patients were fasting for 24 h and then started
on clear ﬂuids on the second day. Most patients went home on the
third day on nourishing ﬂuid diet. All patients were reviewed by the
surgeon and the dietician within the ﬁrst two weeks. They pro-
gressed to full diet over the next six to eight weeks.
The data for the 185 patients were entered onto LapBase,
a commercially available data management program for bariatric
surgery. The raw data on the patients’ absolute weight loss in
kilograms, percentage excess weigh loss (%EWL) and change in BMI
entered into this database was standardised (as part of the LapBase
package) to 3, 6, 9, 12, 18, 24 and 36 months post surgery.3. Results
There were 185 patients made up of 135 females and 50 males.
The average age was 46 years with a range between 22 and 74
years. The mean BMI preoperatively was 44 with a range of 32–74.
The average operating time for the three hospitals combined was
111 min (range 53–234). The average length of stay was 2.35 days
(range 1–3 days).
The weight loss was measured in terms of absolute weight loss
in kilograms, change in BMI with time (Table 1) and percentage
excess weigh loss (%EWL) (Graph 1).
As shown in Table 1 and Graph 1, LSG is effective with weight
loss continuing with patients three years post surgery.
There were no gastric leaks. Two patients had staple line bleeds
in the ﬁrst 12 h requiring reoperation by laparoscopy. This was in
the ﬁrst 45 patients on whom we did not use Tisseel glue (Baxter,
Deerﬁeld, IL, USA). In both patients the bleeding was detected by
fresh blood in the drain and both patients were taken back to
theatre during the ﬁrst postoperative night and a single bleeding
point was clipped and the patients both went home on the third
postoperative day as planned. There were no subsequent bleeds in
the last 140 patients.
It was necessary to perform one splenectomy laparoscopically
during the course of the sleeve gastrectomy. This occurred in a 64
year old lady who had an upper midline laparotomy incision for
cholecystitis 20 years previously. There were a number of splenic
and gastric adhesions that needed to be divided to mobilise the
stomach. Persistent slow bleeding from a splenic capsular tearTable 1
Average weight loss and BMI change.
Month Start
weight
Weight Weight
loss
Initial
BMI
BMI BMI
change
Number
of patients
0 125.4 115.5 9.9 44.1 40.3 3.7 164
3 123.8 109.6 14.2 43.7 38.4 5.3 175
6 122.4 101.6 20.8 43.9 35.9 7.9 93
9 124.1 96.5 27.6 44.2 34.0 10.3 68
12 123.7 95.8 27.9 43.6 33.3 10.3 37
18 122.4 91.7 30.8 43.2 31.7 11.5 27
24 123.2 88.6 34.6 43.6 30.8 12.8 10
36 141.9 92.5 49.4 48.9 31.9 17.0 2could not be controlled and the spleen was removed laparoscopi-
cally. The patient went on tomake a routine postoperative recovery.
As a consequence of this experience Floseal Haemostatic Matrix
(Baxter, Deerﬁeld, IL, USA) is now always available in the theatre to
stop active splenic bleeding. In a subsequent patient there were
difﬁculties with a splenic bleed from an injury with the tip of the
anvil of the stapler lacerating the upper splenic pole but this was
treated very effectively with Floseal.
There was one patient with a trocar site hernia. The patient
represented on the fourteenth postoperative day with discomfort
in the region of the 15 mm right lateral port. This is the port
through which the gastric specimen is pulled out under traction.
Ultrasound conﬁrmed a small hernia and this was repaired with
a polypropylene mesh placed on the anterior sheath with no
subsequent problems.
One patient was readmitted seven days postoperatively with
superﬁcial cellulitis around the right lateral port site. This did not
settle with oral antibiotics and it was necessary to admit him for
three days for intravenous antibiotics after which it resolved
rapidly.4. Discussion
Sleeve gastrectomy has evolved as a stand alone bariatric
procedure over the last ﬁve years. Several recent publications have
documented signiﬁcant weight loss in the period under study.4–8
These publications suffer, to some extent, from a lack of stand-
ardisation. The bougie size varies considerably between surgeons
from 32 to 60 French. The antrum has been spared in some papers
and removed in others. Undoubtedly some surgeons are stapling
ﬂush with the bougie at the oesophagogastric junction whilst
others are leaving a larger cuff of tissue here. Whether the greater
curve is being held out under retraction whilst stapling up to the
bougie will probably cause a signiﬁcant difference in pouch size in
our opinion.
The outcomes reported in this paper are based on these stand-
ardised variables for all 185 patients in the series. All cases were
performed with a 40 French bougie by a single surgeon, with
preservation of the last 5 cm of antrum and a small cuff of gastric
tissue of less than 1 cm in size at the oesophagogastric junction.
Importantly, rates of complications have varied signiﬁcantly
between authors9 with gastric leak being the complication of
greatest concern. Anecdotally it would seem that when leaks occur
in sleeve gastrectomy they are usually proximal and result in
signiﬁcant difﬁculties. Often multiple operations are required, with
early intervention being the key to resolution. Prolonged ﬁstulae
are common. Collections are practically inevitable. Leaks appear
more difﬁcult to resolve than leaks from gastric bypass surgery,
presumably because of the high gastric pressures and acid and bile
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gested that gastric stenting may have a role in leak management.
In the series of 185 patients reported in this paper there were no
gastric leaks, possibly due to certain intraoperative manoeuvres. A
running fat retraction stitch was easy and quick to perform and
provided optimum visualisation, particularly for the last crucial
ﬁrings of the stapler at the fundus.
When using the harmonic scalpel it was helpful to ‘rest’
between burns and cool the blade on surrounding omental fat to
prevent gastric, splenic or pancreatic injury.
When ﬁring the staplers it is recommended11 to slowly initiate
the compression between the stapler anvils and hold this position
for a period of time to push ﬂuid out of the tissues and allow for the
tissue to ‘creep’ along between the anvils before then ﬁring very
slowly. In the series reported here, there was a wait of at least 30 s
before ﬁring. This appears to reduce the incidence of serosal
splitting, particularly in the thicker antral tissue.
As has been previously reported11,12 it is crucial to actively look
for a remnant ‘migratory crotch staple’ in the apex of the dividing
gastric tissue and remove it to prevent staple line interruption.
Leaving a 1 cm cuff of tissue at the oesophagogastric may reduce
the leak rate here in a region which has potential weakness due to
the decussation of oesophageal musculature radially over the
proximal stomach.
Tisseel glue along the staple line was used in all cases. Leak tests
were not performed intraoperatively or swallow studies
postoperatively.
5. Conclusion
Sleeve gastrectomy can be performed safely with acceptable
complication rates and good weight loss. The percentage excess
weight loss reported from this series of up to 66% at 3 years is
encouraging. We are aware of our retrospective statistical limita-
tions as previously documented and the, as yet, small patient
numbers in the longer term. Debates will continue as to what is the
optimal bariatric procedure. Perhaps a more useful debate could be
on the selection criteria for different types of bariatric procedure
with respect to the individual patient’s expectations, circum-
stances and needs. We have increasingly utilised sleeve gastrec-
tomy in our practice over the last three years and found high levelsof patient satisfaction and good weight loss and remission of
comorbidities. Longer term follow up studies are required to assess
the durability of this weight loss and accompanying remission of
comorbidities.
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